Introduction
In spite of an epilepsy treatment gap of up to 80-90% 1 
in rural
Indian communities, adding nurses in any significant role to the depleted epilepsy work force has not been explored. India has about 10-12 million persons with epilepsy (PWE) 2 who are being served by less than 1500 neurologists, most of whom are in big metropolitan cities. 3 If it is demonstrated that nurses, who roughly number 1,238,874 4 can be trained with existing resources to run independent epilepsy follow-up clinics, it may provide a fillip to improving care of PWE. Treatment gap is multifactorial, but shortage of trained professionals and lack of access to care are important determinants. 5 This pilot study aimed to investigate if a nurse-led epilepsy follow-up clinic is feasible in India and also if it was acceptable to patients.
Patients and methods

Training of the nurse
The nurse participant of the study who was trained to run the epilepsy clinic was a 2nd year post-graduate Neurology nursing student. Training started with an 8 h didactic module addressing issues relevant to epilepsy patient follow-up. This was conducted over two months and included but was not limited to: definition of epilepsy, etiology, precipitating factors, classification of seizures and epilepsy, non-epileptic seizures, investigations in epilepsy, antiepileptic drugs (AEDs), selection of patients for surgery, presurgical evaluation, issues related to women with epilepsy and counseling PWE with specific needs. Training of the nurse was conducted by a neurologist who was not going to participate in subsequent evaluation of the nurse-led follow-up clinic. After the Purpose: India has an epilepsy treatment gap of up to 90%. Shortage of doctors, especially in rural communities makes getting epilepsy treatment almost impossible for the vast majority. Nurses are relatively more in number and available even in smaller cities and villages. This pilot study investigated if a nurse-led epilepsy follow-up clinic is feasible in India and is acceptable to patients. Method: A II year Nursing postgraduate student was given 8 h of didactic teaching tailored for epilepsy patient follow-up, followed by supervised observation time in the epilepsy clinic with a neurologist before conducting epilepsy follow-up clinics independently. Epilepsy patients !10 years of age and in follow-up for !6 months were included. They were independently followed-up both in the nurse-led clinic and in the neurologist's clinic. Outcome was measured in terms of interrater agreement (kappa) between the recommendations of the neurologist and the nurse in five domains. Patient satisfaction for nurse-led clinic was also evaluated. Results: The interrater agreement between the trained nurse and neurologist in following-up 175 enrolled patients was 76-94%; most unanimity (k = 94%) seen in identifying AED adverse effects while least agreement (k = 76%) was present regarding decisions to modify AED. The mean patient satisfaction score was 37.63 AE 3.26 (maximum possible score 40). Conclusion: It is feasible for trained nurses to run epilepsy follow-up clinics in India and patients are likely to be satisfied with this approach.
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didactic training, the nurse shadowed a neurologist in the OPD and observed follow-up of 20 epilepsy patients. Finally, the nurse independently followed-up 40 epilepsy patients which she then discussed with the neurologist and got feedback.
Study design
This cross-sectional evaluation study recruited participants from amongst epilepsy patients attending neurology OPD of All India Institute of Medical Sciences, New Delhi. Epilepsy patients 10 years or older and on AEDs for at least 6 months, who understood Hindi or English and gave consent were enrolled using the convenience sampling technique. Each nurse follow-up was timed and consisted of a semi-structured interview with findings entered into a record card followed by patient counseling. After the nurse follow-up, patients were requested to fill a patient satisfaction proforma rating their satisfaction with the nurse-led clinic and anonymously drop this feedback in a designated box. The same patients were then followed up by the neurologist as usual and decisions taken by the neurologist were considered gold standard. The neurologist's follow up findings were entered in the patient files and these were kept confidential till end of study period. Assuming the neurologist's follow-up to be gold standard and with a sensitivity of 85% with 10% desired precision, a = 5% with 95% confidence interval, a sample size of 100 was calculated.
Statistical analyses
Sensitivity and specificity were used to assess ability of nurse to detect inadequate seizure control, need for investigations, need for modifying AEDs and recognition of adverse effects as compared with neurologist. The level of significance was fixed at p < 0.05. Follow-up findings of neurologist and nurse in the following five domains were compared: recognition of seizure type/syndrome, estimating degree of seizure control, need to modify AED, need for investigations and recognition of AED adverse effects. An interrater agreement (kappa) between the neurologist and nurse was calculated for each domain and values of 81-100%, 61-80%, 41-60%, 21-40% and <20% were graded as very good, good, moderate, fair and poor agreement respectively. 6 The patient satisfaction performa was an 8-item Likert-type scale with scores from 8-40. Average scores of patient satisfaction were compared between different categories of study variables using One-way ANOVA. Satisfaction scores were graded as follows: 31-40-highly satisfied, 21-30 -moderately satisfied, 11-20 -dissatisfied, 10 highly dissatisfied and proportion of patients in each response category for each of the eight items on the performa were calculated.
Results
Between June and November 2012, 175 patients were enrolled exceeding the calculated sample size. Each nurse follow-up took 20-30 min. Mean age was 24.67 AE 10.73 years and there were 59% males (Table 1) . Epilepsy duration was 10years in 63% and >10years 37%. Idiopathic generalized epilepsy was present in 30%, neurocysticercosis in 28% and mesial temporal sclerosis in 11%. Decrease in seizure frequency since last follow-up was reported by 79%, increase by 6% and no change in frequency by 15% patients. Patients on polytherapy and monotherapy were 54% and 46% respectively (Table S1 ).
There was a 76-94% interrater agreement between neurologist and nurse in the 5 domains decided a priori ( Table 2 ). The neurologist and nurse were most unanimous (k = 94%) in identifying AED adverse effects while they agreed least (k = 76%) on decisions to modify AED. No patient was dissatisfied with nurse-led follow up clinic; most (96%) were highly satisfied while 4% were moderately satisfied. The mean patient satisfaction score was 37.63 AE 3.26 (Table S2 ). There was a significant association between the mean satisfaction score and monthly family income (p = 0.0002) as assessed by One way ANOVA. Patients with income <10000/month had higher satisfaction as compared to those with income !20000. Age, sex, education, employment status, area of residence, marital status and duration of epilepsy did not significantly impact patient satisfaction (Table S3 ).
Discussion
The overall performance of the trained nurse illustrates that nurses can be effectively trained with limited resources to followup epilepsy patients. Apprenticeship with a neurologist in an epilepsy clinic, may be an effective training technique. 7 In fact, 8 h of didactic teaching was the only time we exclusively invested for training purposes; rest of the training was incorporated into and went alongside providing routine patient care. Time is crucial in developing countries like India where patient loads are enormous and neurologists disproportionately few. Nurses could be conveniently trained to review epilepsy patients by spending time observing in the neurologists' clinic. Nurses are available far more readily in remote and rural locations in India as compared to qualified doctors and they can provide valuable services to PWE. 8 Interrater agreement between the neurologist and nurse ranged from very good (k = 94%) to good (k = 76%) with maximum agreement in identifying AED adverse effects and least agreement on decisions to modify AED. Decisions to increase, decrease or change a particular AED while being guided by posology are also to some extent intuitive and do not always stem from a strict algorithm.
Most patients (96%) were highly satisfied with nurse-led follow up clinic. Patients with family income (in INR) <10000/month had a higher satisfaction score as compared to those with income !20000. Conventionally, patients recognize physicians as having the core competency of providing treatment and nurses as having the core competency of providing nursing care. Accepting nurses in a role that has heretofore been recognized as that of a physician's entails overcoming previously held stereotypes. Perhaps, there is an interplay between the socio-economic status of an individual and how strongly these stereotypes are held. Two patients could not be included in the study (from the 195 who were found eligible) as they declined consent. Assuming they belonged to the higher income group, we would still consider nurse-led follow-up as being acceptable to most of our patients. We were surprised that the educational status of a person did not bear as much influence on the patients' acceptance of a nurse-led clinic.
The study design could have been improved by randomizing patients to undergo either of the two follow-ups first instead of having all patients doing the nurse follow up prior to neurologist follow-up. Any disagreement between the neurologist and nurse was considered an error by the nurse whereas we would all agree that there may be more than one correct clinical decision in epilepsy care and even two neurologists may not always concur on all decisions. 9 This pilot study is limited in its scope as it entailed training of only one nurse and demonstration of feasibility of her being able to conduct independent nurse-led follow-up epilepsy clinic. Yet, it has generated evidence to suggest that in countries like India where neurologists are scarce, nurses may be trained with modest resources to provide such care. We are also convinced that such care would be acceptable to patients. If treatment gap in India and other developing countries has to be realistically reduced by any sizable proportion, corrective measures on several fronts in addition to increasing awareness and education are needed. Plugging the extreme shortage of trained professionals quickly and effectively will be one such measure.
